INTRODUCTION
Under the HIV Organ Policy Equity (HOPE) Act, it is now permissible to transplant organs from HIV-infected donors (HIV D+) into recipients who are also HIV infected (HIV R+) under research protocols. 1, 2 National registry studies estimate that there are 350-600 potential HIV+ organ donors per year in the United States. 3, 4 Such an expansion of the donor pool would help ameliorate the organ shortage crisis not only for people living with HIV (PLWH) but also for others awaiting transplant. The potential success of HIV D +/R+ transplantation depends greatly on the attitudes and beliefs of PLWH toward organ donation.
Many barriers to organ donation have been identified previously, including religious and cultural beliefs, family influences, concerns about body integrity, medical mistrust, questions about the validity of brain death, fear of premature organ recovery, and lack of knowledge or reservations about the donation process. 5 PLWH may share the same concerns or have other concerns regarding organ donation impacting their willingness to donate and the feasibility of implementing HIV D+/R+ transplants. Alternatively, there may be perceived benefits unique to PLWH, such as feeling empowered by being able to donate, which could increase willingness to donate. There may also be unique administrative barriers because Organ Procurement Organizations have varied policies on HIV disclosure to legal next of kin during the donation process.
The objective of this study was to learn more from PLWH regarding knowledge, attitudes, and beliefs regarding HIV D+/R+ transplants, focusing primarily on their willingness to donate organs.
METHODS

Survey Design
The initial survey instrument was developed by the study team, including members with expertise in transplant surgery, infectious diseases, bioethics, and statistics, and research staff; the study team subsequently evaluated the relevance and appropriateness of the survey items. A revised instrument of 53 items was initially tested with 10 individuals receiving care at the Johns Hopkins HIV Clinic, Baltimore, MD. Initial testing was conducted along with cognitive interviews to assess clarity and comprehension of each survey item and response options. 6 The survey was further revised, yielding a final instrument consisting of 58 items (see Supplemental Digital Content 1, http://links.lww.com/QAI/ B175). This study was reviewed and approved by the Johns Hopkins Medicine Institutional Review Board.
Closed-ended response options ("yes," "no," "not sure") were used to assess knowledge and willingness to donate organs. Knowledge items included awareness of (1) the current organ shortage in the United States, (2) the prior ban on the use of HIV+ donor organs in transplantation, and (3) the HOPE Act. Attitudes and beliefs about HIV D+/R+ transplants were assessed using a Likert scale ("definitely not," "probably not," "not sure," "probably yes," "definitely yes"
). An open-ended question was included to allow respondents to describe any other influences on their willingness to donate organs.
Survey Administration
Participants were recruited from the Johns Hopkins HIV Clinic between August and October 2016 during clinic hours. Research staff members either approached patients entering the clinic or interested patients directly approached research staff members stationed adjacent to the clinic waiting room. Surveys were administered orally one-on-one in a private setting and took approximately 30 minutes. All respondents provided written informed consent. Upon survey completion, respondents received a $25 gift card to a major department store.
Study Population
The study population was a nonrandom convenience sample of 114 individuals attending the Johns Hopkins HIV Clinic. PLWH who were able to speak English and were $18 years of age were eligible to participate. Although a precise response rate was not obtained, approximately .90% of those approached agreed to participate.
Demographic and Health Characteristics
Respondents were asked their age, education, employment, number of cohabitants, income, insurance, gender identity and biological sex, sexual orientation, race, ethnicity, and marital status. History of chronic liver disease, dialysis, and hepatitis C virus were ascertained by self-report. Respondents were also asked to report whether they had disclosed their HIV status to family members or friends.
Statistical Analysis
Responses were categorized as "willing to donate organs of any type" if they answered "yes" to being willing to be deceased donors or living donors. For closed-ended items with response options of "yes," "no," and "not sure," we dichotomized responses, considering a "not sure" response to indicate "no." Responses to items using a Likert scale were also dichotomized into "yes" (for "probably yes" or "definitely yes") or "no" (for "not sure," "probably not," or "definitely not"). We examined associations between (1) respondent characteristics and (2) 
RESULTS
Demographic and Health Characteristics
Among the 114 study participants, the median age was 55 years (interquartile range, 49-58 years), the median time living with HIV was 20 years (interquartile range, 12-25 years), 47.8% were female, 91.2% were African American, and 15.8% were married or cohabitating (Table 1) . Regarding educational status, 27.2% of respondents had less than a high school degree, 63.2% had completed high school or its equivalent, and 9.6% had at least some college education. While 22.8% of respondents were unemployed or retired and 70.2% were disabled, 7.0% were employed (either part time or full time); 97.4% had public insurance. Based on selfreported medical history, 8.8% had chronic liver disease, 3.5% were on dialysis, and 52.6% were coinfected with hepatitis C virus.
Knowledge and Attitudes Regarding HIV D+/R+ Organ Transplants
Most respondents (92; 80.7%) were aware of the organ shortage in the United States. Thirty-nine respondents (34.2%) were aware of the prior ban on the use of HIV+ donor organs for transplants, and 28 (24.6%) had heard of the HOPE Act. The majority (103; 90.4%) agreed that PLWH should have the choice to donate organs to other PLWH, and 107 respondents (93.9%) agreed that HIV D+/R+ transplantation should be studied. The majority (83; 72.8%) agreed that using HIV+ donor organs for transplants would reduce discrimination against PLWH (Fig. 1 ).
Information Sources
Respondents who were aware of the HOPE Act (n = 28) were asked to indicate the source of information; multiple sources could be selected if applicable. News (newspapers, television) was the most common source identified (n = 17); additional sources included academic journals (n = 9), word of mouth (n = 8), community groups (n = 7), doctors or other health care providers (n = 6), social media (n = 5), and other (n = 3).
Willingness to Donate Organs and Donor Registration Rate
Ninety-one respondents (79.8%) were willing to be deceased donors, and 71 respondents (62.3%) were willing to be living donors (Fig. 2) . Sixty-three respondents (55.3%) were willing to be both deceased and living donors. Overall, organ donor registration was 21.1% (n = 24) (Fig. 3) . Eighteen respondents (15%) reported having discussed organ donation with their family, whereas 106 respondents (93.0%) reported having discussed their HIV status with their family.
Of the 91.2% of total respondents who are African American (n = 104), 78.9% (82 of 104) were willing to be deceased donors, 60.6% (63 of 104) were willing to be living donors, and 52.9% (55 of 104) were willing to be both deceased and living donors.
Concerns and Beliefs About Deceased Organ Donor Donation
A minority of respondents cited concerns and beliefs regarding deceased donation: 5.2% thought donating organs would add financial burden to themselves and/or their family; 12.3% thought their body would be disfigured before their funeral, and 23.7% thought their organs would be recovered before they were dead. Seventy-one percent thought their organs would function well in a recipient, and 84.2% trusted the medical system to handle the donation process (Table 2) . Respondents who thought their organs would function as well in the recipient despite the potential donors' medical illnesses were more likely to be willing to be deceased donors (88.9% vs. 57.6%; P , 0.001); those who trusted the medical system to handle the donation process were also more likely to be willing to be deceased donors than those who did not (87.5% vs. 38.9%; P , 0.001).
Concerns and Beliefs About Living Organ Donor Donation
When asked about reasons they were not willing to be living donors, 27.2% of respondents thought their HIV treatment would need to be changed, 32.4% had concerns about going through surgery, and 34.2% thought they would be at higher risk for poor health after donation because of their HIV status (Table 2) . Respondents were less likely to be willing to be living donors if they thought their HIV treatment would need to be changed (41.9% vs. 69.9%; P = 0.006), they had concerns about going through surgery (45.9% vs. 70.1%; P = 0.01), and they thought they would be at higher risk for poor health because of their HIV status (38.5% vs. 74.7%, P , 0.001).
Open-Ended Responses
At the end of the survey, respondents were given an opportunity to provide other factors influencing their opinion on HIV D+/R+ organ transplants and reasons influencing their willingness to be a deceased or living donor. Altruism was identified as a motivating factor with responses such as "If it's going to save a life," "(It) might help save lives," and "It could give someone a better chance of surviving, a new outlook on life." A few respondents raised concerns that more information was needed, with responses such as "We need to study more because there is still a lot we don't know about," "There's not enough info to decide," and, "We need more information generally."
DISCUSSION
In this survey of the knowledge, attitudes, and beliefs of 114 PLWH at an urban HIV clinic, 91.2% of respondents were African American, and willingness to donate was high (79.8% willing to be deceased donors; 62.3% willing to be living donors). Most respondents (80.7%) were aware of the organ shortage in the United States; however, only 24.6% were aware of the HOPE Act, which now allows the use of HIV+ donor organs for transplants. Although nearly all respondents (93.0%) had discussed their HIV status with their next-of-kin, few had discussed their willingness to donate with them (17.8%) or were registered organ donors (21.1%).
Historically, organ donor registration rates have been lower for African Americans than for whites, 7 and an association between mistrust in the medical community and reduced organ donor registration among African Americans has been identified previously. 8, 9 However, we found that 78.9% of African American respondents were willing to be deceased donors. This is markedly higher than studies among HIV-uninfected African Americans, which demonstrated that approximately 60% were willing to donate. 10 Future studies should determine whether this higher relative willingness to donate among African Americans living with HIV is found in other populations of PLWH. Potential benefits of organ donor registration specific to PLWH include reduced stigma, support of community through helping PLWH awaiting transplant, and belief that the HOPE Act creates a more equitable opportunity for transplantation for PLWH. These perceptions were common in our study: 72.8% of respondents agreed that HIV D+/R+ could reduce discrimination against PLWH and 90.4% agreed PLWH should be permitted to donate organs.
To our knowledge, this is the first study of organ donation among PLWH in the United States. However, there have been 2 cross-sectional surveys of willingness to donate among PLWH in other countries. In a 2012 survey of PLWH in the United Kingdom (n = 206), 62% of respondents were willing to be organ donors. 11 Respondents in that survey were primarily black Africans (70%), and about half of whom were female (54%); their mean age was 42 years. In a 2016 survey of PLWH in Taiwan (n = 1010), 71.9% were willing to donate when the Taiwanese government was considering lifting the ban on using organs from HIV+ patients for transplants. 12 Respondents in that study were 93.7% male, and 100% Asian, their mean age was 37.3 years.
We found that trust in the medical system and believing that organs from PLWH would function well in recipients were associated with increased willingness to be deceased donors, whereas concerns about changes to HIV treatment, surgery, and worsened health postdonation were associated with decreased willingness to be living donors. Concern about whether one's organs would be "usable" for transplant and willingness to be registered as an organ donor among African Americans have been documented. 13 Studies investigating long-term outcomes of HIV D+/R+ transplants may address concerns about long-term organ function in recipients (NCT02602262). Additionally, information on outcomes among living donors with HIV should be forthcoming based on the results of current research (NCT03408106).
Despite the high proportion of respondents who were willing to donate, only 21.1% were registered organ donors, compared with 55% of the US adult population. 14 This reflects a significant gap between positive attitudes toward organ donation and low registration rates. A current low registration rate among PLWH is not necessarily surprising, given that it has only been legally permissible for a few years. Accordingly, providing general education about organ donation and its value, addressing concerns about the registration process, and providing HOPE-specific education could be valuable to increase the registration rates among PLWH. This is important because a lack of registration and declined authorization for donation by next of kin are both recognized barriers to organ donation in the general population. 15 An additional concern specific to donation among PLWH is unintentional disclosures of HIV status during these next-ofkin discussions about donation after death. It is encouraging that knowledge of HIV status by next of kin was very common in our study population and suggests an opportunity for targeted educational interventions for similar discussions about organ donation with the next of kin of PLWH. For Organ Procurement Organizations, these preliminary data are also potentially important: if there are concerns related to disclosure of HIV status to legal next of kin during donation discussion, a high rate of disclosure about HIV status among potential donors could mitigate such concerns.
Although most respondents were aware of the organ shortage in the United States, only a minority were aware of the prior ban on the use of organs from HIV+ donors or had heard of the HOPE Act, indicating a knowledge gap among the respondents. Education on HIV D+/R+ transplantation for PLWH is needed and should include information regarding (1) HIV D+/R+ transplants are legally permissible, (2) the process of organ donor registration for PLWH is the same as for HIV-uninfected people, and (3) the importance of sharing donation decisions with family members. Awareness efforts should be multifold, targeting both the PLWH (potential donors and recipients) and the medical community who are in direct communication with both patients and their families. Our study found that most of our respondents learned about the HOPE Act via the news, but some simultaneously identified other sources of media that could potentially be used as effective educational tools. Social media can be a powerful source to not only distribute information but also increase donor registration rates. A recent study by Cameron et al 16 used a Facebook platform to link with state registries and found a 21.1-fold increase in organ donor registration within their first day of the initiative, demonstrating that social media is a potentially powerful tool to raise public awareness and increase organ registration rates across the country. Similar strategies may prove effective to increase registrations rates in PLWH.
There are several limitations of this study that merit consideration. First, using a convenience sample may have resulted in selection bias. In our HIV clinic, research studies routinely recruit participants in the clinic waiting room; thus, patients were not only recruited by our team but also approached researchers directly to complete the survey. As a result, there might be a response bias among participants who approached the researchers. We estimate that less than 10% of potential participants who were approached by the research team declined participation. Second, the use of one-on-one surveys might be associated with social desirability bias. However, our findings are similar to an anonymous survey of the general population at the Mayo Clinic, which found that 84% said they would be living donors to close friends and family members, and 49% were willing to donate to strangers. 17 This might alleviate concerns about social desirability bias in our findings. Third, we assessed mistrust in the medical system among survey respondents who were currently receiving care at the clinic. Their responses could imply a higher baseline level of trust than PLWH not in care. Finally, our study was done at an urban center with a predominantly African American population and cannot necessarily be generalized to different settings and groups.
In conclusion, in our pilot study among the 114 predominately African American respondents, willingness to donate was high. As most of our respondents identified with potential benefits of organ donation, including reduction of discrimination against PLWH and supporting the right to donate organs, further investigation is warranted to explore how these benefits can transform into increased community solidarity and decrease concerns about social justice within the transplant system. The results from our study could be further explored in a multicenter study with a larger more diverse participant pool, which would increase the generalizability of the findings. In particular, it would be important to target other ethnic and racial groups, as this pilot survey's respondents were primarily African American. Medical mistrust and questions about postdonation outcomes for donors and recipients were associated with decreased willingness to donate. As HIV D+/R+ transplantation is implemented under the HOPE Act, future efforts should also be aimed at increasing awareness of the possibility of organ donation, nextof kin discussions, and registration among PLWH and at understanding barriers to donation for PLWH more broadly across the United States. 
